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Descrlptl n 

The pr sent invention relates to an apparatus 
which combin s the steps of continuously mixing 
together powder and liquid ingredients, kneading 
the resultant mixture to form a compact plastic 
mass or dough and extruding said plastic mass to 
form elongated extrusions. The apparatus includes 
a mixer, a mixer housing, individual liquid and 
powder delivery conduits, and a mixture outlet. The 
mixing housing has arranged therein a horizontal 
wheel which is rotatable together with a vertically 
extending shaft in the mixer housing, and the liquid 
delivery conduit opens into a cavity located in the 
wheel, whereas the powder delivery conduit opens 
into a powder chamber located in the upper part of 
the horizontal wheel. The cavity communicates with 
the upper side of the wheel through a circumferen- 
tially extending slot or gap, which opens out adja- 
cent a circumferentially extending edge located on 
the side of the slot or gap nearest the periphery of 
said wheel, said slot having substantially a frusto- 
conical configuration, with the apex of the cone 
facing downwards. 

Various kinds of pellets are produced by first 
mixing a dry material with a binder dissolved in 
water or some other solvent, which will often be 
highly volatile, whereafter the resultant mixture is 
transferred to an extruder, in which the mixture is 
pressed, in various ways, through extrusion dies or 
orifices of different shapes and sizes. 

Apparatus for continuously mixing liquid and 
powder material together so as to form a substan- 
tially homogenous mixture is previously known 
from Swedish Published Patent Specification 421 
047. An apparatus for kneading a mixture and 
subsequent extrusion of the resultant plastic mass, 
a so-called extruder, is described and illustrated in 
EP-A.0163819. 

When using these two known apparatus, the 
step of transferring the mixture to the extruder is 
always encumbered with handling problems, par- 
ticularly when volatile solvents are used. In addition 
to engendering losses and creating problems envi- 
ronmentally, vaporization of the solvent present re- 
sults in partial drying of the mixture, with subse- 
quent disturbances in production, which results in 
extrusions of uneven quality. 

The object of the present invention is to over- 
come this problem, by enabling the steps of mixing 
together the mixture ingredients and of kneading 
and extruding the resultant mixture to be carried 
out in one and the same apparatus, thereby obviat- 
ing the need of using two separate apparatus, as 
required by the prior art techniques. The inventive 
apparatus is based on the apparatus described and 
illustrated in the prior published Swedish Specifica- 
tion No. 421 047. this known apparatus being modi- 



fied in accordance with the inventiv concept to 
include compacting, kn ading and extruding facili- 
ties. 

The inventive apparatus is characterized by the 
5 features set forth in th claims. 

The invention will now be described in more 
detail with reference to an exemplifying embodi- 
ment thereof illustrated schematically in the accom- 
panying drawings, in which Figure 1 is a vertical 

jo sectional view of the apparatus according to the 
invention; Figure 2 is a section taken on the line II- 
II in Figure 1; Figure 3 shows part of the section of 
Figure 2 in larger scale; and Figure 4 shows part of 
the section of Figure 1 in larger scale. 

ts The illustrated apparatus includes a mix r 
housing 1 provided with a cover memb r 2. Ar- 
ranged within the housing 1 is a wheel ass mbfy 
which comprises an upper wheel 3 and a lower 
wheel 4, said wheels extending in the horizontal 

20 plane and said lower wheel including a hollow shaft 
5 which is journalled in bearing 6 for rotation in the 
housing 1. Located between the upper and low r 
wheels 3 and 4 is a cavity 7 which communicates 
with the upper side of the upper wheel 3 through a 

25 circumferentially extending slot 8 which has a 
frusto-conical configuration, with the con ap x fac- 
ing downwards. Blades 9 are mounted on th up* 
per wheel 3. The blades 9. define ther between 
spaces 10 which are intended to receive th pow- 

30 der ingredient of the mixture. Located on th lower 
wheel 4, adjacent the orifice of the slot 8, is a 
circumferentially extending chopper edge 11, and 
the lower wheel 4 carries on its peripheral surface 
blades or "baffles" 12, the outer edges 13 of which 

35 run adjacent to a conical surface 14 on th cover 
member 2. Extending circumferentially around the 
mixer housing is a recess which accommodates a 
perforated shell 15. The holes 18 of the sh II 15 
are of cylindrical configuration and the ax s of 

4Q respective holes form an angle 0 with the radius of 
the mixer housing, which lies between 0 and 90* 
and is. for instance 60*. The angle a between the 
axes of the holes and the plane 17 of the orifices 
thereof is preferably about 90*. The powder ingre* 

45 dient is delivered to the mixer housing through a 
conduit 18 and the liquid ingredient is delivered 
through the cavity or hollow 19 in the hollow shaft 
5. 

In the preparation of a mixture, the wheef as- 
50 sembly 3, 4 rotates in the housing 1 'at a sp ed of 
from 1000 to 5000 rpm. The liquid ingr dient, or 
wet phase, is therewith delivered to th cavity 7 
between said upper and lower wheels through th 
hollow tubular shaft 5. The liquid is thrown out- 
55 wardly by the centrifugal force generated and 
passes through the slot 8, to form a liquid film or 
skin which expands constantly outwards while be- 
coming thinner in the proc ss. When th liquid film 
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leav s th slot 8 it strik s th chopper edge 1 1 and 
is therewith disint grated into microscopic dropl ts. 
so as to form a mist curtain. The powder ingredient 
is passsed through the conduit 18 to the spac s 10 
defined b tween mutually adjacent blades 9 at th 
same tim as the liquid ingredient is deliver d to 
the cavity 7, this powder ingredi nt b ing thrown 
outwardly by centrifugal force and the blades 9. 
towards the periphery of the upper wheel 3 while 
simultaneously being whipped-up and impinging 
with the mist curtain at the chopper edge 11. The 
two ingredients, or phases, are now slung out- 
wardly together and collide against the conical sur- 
face 14 on the cover member 2. where they are 
instantaneously mixed together. The resultant mix- 
ture is immediately caught by the blades 12, the 
edges 13 of which pass immediately adjacent the 
conical surface 14 and knead and tear the mixture 
against said surface, in a process similar to that of 
kneading and rolling-out pastry dough. The mix- 
tures is kneaded and rolled or spread down to- 
wards the perforated shell 15 while being formed 
into a compact, plastic mass. This plastic mass is 
subsequently pressed through the cylindrical holes 
16 by the outer, leading edge 21 of the blades 12, 
these edges passing contiguously with the inner 
surface 22 of the shell 15, to form homogenous, 
compact elongated, cylindrical extrusions 20. 

The holes 16 are formed at an angle 0 relative 
to the shell radius, which ties as close to a right 
angle as possible, so that the forces exerted by the 
blades are active as near as possible in the direc- 
tion of the axes of said holes 16. This will reduce 
losses due to friction and also reduce the amount 
of heat generated during the actual moment of 
extruding the plastic mass. 

The plane of the outlet orifices of respective 
holes 16 shall form with the axes of said holes an 
angle a which is as near to a right angle as 
possible, so as to prevent the extrusions from 
being deflected against the outer surface of the 
shell, such deflection resulting in bending of the 
extrusions such as to form a porous and cracked 
outer surface which renders further processing of 
the extrusiosn difficult. 

Claims 

1. An apparatus for continuously producing a 
substantially homogenous mixture from liquid 
and powder ingredients, kneading such a mix- 
ture into a compact, plastic mass, and- extrud- 
ing the plastic mass to form elongated ex- 
trusions, said apparatus comprising a mixer, a 
mixer housing (1), mutually separate liquid de- 
livery and powder delivery conduits (18, 19), a 
mixture exit, a whe I assembly comprising an 
upper (3) and a low r (4) part and being h ri- 



zontal and mounted for rotation in the mixer 
housing on a vertical shaft (5), said liquid deliv- 
ery conduit (19) op ning into a cavity (7) io- 
cat d b twe n the upper and lower part of the 
5 whe I, wher as the powder delivery conduit 

(18) op ns into powder-receiving spaces (10) 
defined by first blades (9) b ing vertically 
mounted on the upper part (3) of the wheel 
assembly and having a radial direction, and in 
to which apparatus said cavity (7) communicates 
with the upper side of the wheel assembly via 
a circumferentially extending slot or gap (8) 
which opens out adjacent a chopp r edge (11) 
located on the lower part (4) and extending 
?s circumferentially on the peripheral side of th 

slot or gap having a substantially frusto-conicai 
configuration with the apex of the cone facing 
downwards, characterized by a cylindrical 
shell (15) which extends around the periphery 
20 of the mixer housing (1) and which is perfo- 
rated with holes (16) over that part of its pe- 
riphery which lies across the mixer housing 
exit and the axis of which shell is coaxial with 
the axis (5) of the mixer wheel assembly; and 
as in that arranged betwen said chopper edge 
(11) and the cylindrical shell (15), in a direction 
of a chord in the mixer housing, are second 
blades (12) which are vertically mounted and 
connected with the lower wheel part (4) of the 
po wheel assembly, and the outer extremities (21) 

of which are intended to sweep over the inner 
surface of the shell (15), and the edges (13) of 
which are contiguous with a frusto-conicai sur- 
face (14) in the upper part of the mixer hous- 
es ing. 

2. Apparatus according to Claim 1, character- 
ized In that the axes of the holes (16) in the 
shell (15) form an angle 0 with the cylindrical 

40 shell radius which lies between 0* and 90* . 

3. An apparatus according to Claim 2, charact r- 
Ized In that the orifices of respective holes 
(16) on the outer surface of the shell are cdn- 

45 figured so as to form substantially a right angle 

with the axes of respective holes. 

4. An apparatus according to any of Claims 1 - 3. 
characterized In that the second blades (12) 

so have a wedge-configuration in a projection on 
a horizontal plane in the mixer housing with th 
apex of the wedges facing inwardly in said 
housing (1). 

55 Patentansprtlche 

1. Apparat zum k ntinuierlichen Verfertigen ein r 
im w sentlichen homogenen Mischung von 
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FtUssigkett und pulverfdrmigen Bestandteilen. 
Knet n iner solchen Mischung zu ein r dich- 
t n, piastischen Masse und Extrudieren der 
plastisch n Masse unter Ausbildung langge- 
streckter Strange, mit inem Mischer, ein m 5 
Mischergehaus (1). voneinander getrennten 
Leitungen (18, 19) fur das Zufuhren von FIGs- 
sigkeit und Pulver, einem Mischungsausgang, 
einer Radanordnung mit oberem (3) und unter- 
em (4) Teil und horizontal liegend und auf to 
einer vertikalen Welle (5) im Mischergehause 
drehbar angeordnet wobei sich die FlGssig- 
keitszuftihrleitung (19) in einen Hohtraum (7) 
off net, welcher zwischen dern oberen und dem 
unteren Teil des Rades gelegen ist wShrend ts 
sich die PulverzufOhrleitung (18) in Pulver auf- 
nehmende Zwischenraume (10) 8ffnet, welche 
durch erste Klingen (9) begrenzt sind, welche 
vertikal an dem oberen Teil (3) der Radanord- 
nung sitzen und eine radiale Richtung haben, 20 
wobei der Hohlraum (7) mit der oberen Seite 
der Radanordnung iiber einen Umfangsschlitz 
Oder -spait (8) in Strdmungsverbindung stent, 
welcher sich einem Hackmesserrand (11) be- 
nachbart offnet der an dem oberen Teil (4) 25 
gelegen ist, sich IMngs des Umfanges auf der 
peripheren Seite des Schlitzes Oder Spaltes 
erstreckt und von der Gestatt eines Keget- 
stumpfes mit Scheitel nach unten ist gekenn- 
zelchnet durch eine zylindrische Schale (15), 30 
welche sich um die Peripherie des Mischerge- - 
hauses (1) erstreckt und welche mit Ldchern 
(16) Uber demjenigen Teil ihrer Peripherie per- 
foriert ist der dem Ausgang des Mischerge- 
hauses gegentiberliegt und deren Achse koaxi- 35 
al mit der Welle (5) der Mischerradanordnung 
ist, und durch zweite Klingen (12), welche zwi- 
schen dem Hackmesserrand (11) und der zy- 
lindrischen Schale (15) in Richtung einer Sen- 
na in dem Mischergehause vertikal angeord- 40 
net mit dem unteren Radteil (4) der Radanord- 
nung verbunden, mit ihren a*uflersten Enden 
(21) Qber die InnenflMche der Schale (15) strei- 
chen sollen und mit ihren Randern (13) an eine 
kegelstumpffdrmige OberflSche (14) im oberen 45 
Teil des MischergehMuses angrenzen. 

2. Apparat nach Anspruch 1, dadurch gekenn- 
zefchnet dafl die Achsen der Locher (16) in 
der Schale (15) mit dem Radius der zylindri- ' so 
schen Schale einen Winkel bilden. welcher 
zwischen 0* und 90* fiegt 

3b Apparat nach Anspruch 2, dadurch. gekenn- 
zefchnet dafl die MUndungen der jeweiligen 55 
Locher (16) auf der Sufieren OberflSche der 
Schale derart gestaltet sind, daB sie im we- 
sentlichen einen rechten Winkel mit den Ach- 



sen der jeweitigen Locher bilden. 

4, Apparat nach einem der Anspriiche 1 bis 3, 
dadurch gekennzeichn t dafl die zweiten 
Klingen (12) eine Keilform in ein r Projektion 
auf eine horizontale Eb ne in dem Mischerge- 
hause haben, wob i die Spitze der Keile nach 
innen in das Gehause (1) weist. 

Revendicatlons 

1* Appareil pour la production continue d'un me- 
lange sensiblement homog&ne a partir d'un 
ingredient llquide et d'un ingrddi nt en poudr , 
le petrissage d'un tef melange en une masse 
plastique compacte et ('extrusion de la masse 
plastique pour former des produits extrudes 
allonges, (edit appareil comprenant un m^lan- 
geur, un carter de meMangeur (1), des conduits 
mutuellement sdpanis (18,19) d'amen^ de li- 
quide et d'amende de poudre, une sorti d 
melange, un ensemble a roue comprenant une 
partie supeneure (3) et une parti inttrieure 
(4) et Stant horizontal et mont£ pour rotation 
sur un arbre vertical (5) dans le carter de 
m£langeur, ledit conduit d'amend de liquide 
(19) dSbouchant dans une cavity (7) situe*e 
entre la partie sup^rieure et la partie infSrieure 
de la roue, tandis que le conduit d'amene" de 
poudre (18) debouche dans des espaces d 
reception de poudre (10) d^finis par des pre- 
mieres pales (9) monies vertical m nt sur la 
partie sup6rieure (3) de ('ensemble a rou et 
ayant une direction radiale, et, dans ledit appa- 
reil, la dite cavite" (7) communiqu avec le cdtd 
sup£rieur de I'ensemble a roue par un fente 
ou intervalle (8) s'&endant circ nfeV ntielle- 
ment qui debouche pres d'une arete de cisail- 
lement (11) situee sur la partie infSrieure (4) t 
s'6tendant circonfeVentiellement du cdte pe'ri- 
phdrique de la fente ou interval) pr^sentant 
une configuration' sensiblement tronconique 
avec le sommet du cdne toum$ vers le bas, 
caracterise* par une chemise cylindrique (15) 
qui s'Stend autour de la peViph^rie du carter d 
m&angeur (1) et qui est percee de trous (16) 
sur la partie de sa peripheric qui se trouv sur 
la sortie du carter de melangeur, Paxe de cette 
chemise e*tant confondu avec Paxe (5) de I'en- 
semble a roue de melangeur ; t en ce que, 
entre ladite arSte de cisaillement (11) et la 
chemise cylindrique (15), dans la direction 
d'une corde du carter de melangeur, sont 
agencees des deuxifcmes pales (12) qui sont 
monies verticalement et relives a la partie de 
roue interieure (4) de I'ensemble a roue, et 
dont les extremes extfrieures (21) sont pr4- 
vues pour balayer la surface int^rieure de la 
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chemis (15) et dont les bords (13) sont conti- 
gus h un surfac tronconique (14) de la partie 
superi ure du carter de meiangeur. 

Appareil suivant la revendication 1 t caracterise 
en ce que I s ax s des trous (16) de la chemi- 
se (15) fbrment un angle $ avec I rayon de la 
chemise cylindrique, eel angle etant compris 
entre 0* et 90V 



to 



Appareil suivant la revendication 2, caract6ris# 
en ce que les orifices de trous respectifs (16) 
sur la surface exterieure de la chemise sont 
configures de mantere h former sensiblement 
un angle droit avec les axes des trous respec- is 
tifs. 

Appareil suivant Tune quelconque des revendi- 
cations 1 & 3, caracterise en ce que les 
deuxtemes pales (12) ont une configuration en 20 
coin, dans une projection sur un plan horizon- 
tal dans ie carter de meiangeur, le sommet 
des coins dtant tourne vers Tint^rieur dans 
(edit carter (1). 

25 



30 



35 



40 



45 



so 



55 



5 



EP0 320 480 B1 




